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ST-2 1GR-FE STARTING — STARTING SYSTEM
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1GR-FE STARTING — STARTING SYSTEM
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INSPECTION

1.

INSPECT STARTER ASSEMBLY
NOTICE:

These tests must be performed within 3to 5 seconds

to prevent burnout of the coil.
(@) Perform the pull-in test.

(1) Remove the nut, then disconnect the lead wire

(2)

from terminal C.

Connect the battery to the starter magnetic
switch as shown in the illustration. Check that

the clutch pinion gear is extended.

If the clutch pinion gear does not move, replace

the magnet starter switch.

(b) Perform the hold-in test.

(1) Disconnect the negative (-) lead from terminal

C. Check that the clutch pinion gear is
extended.

If the clutch pinion gear returns inward, replace

the starter magnet starter switch.

(c) Check the operation.

(1)

Disconnect the negative (-) lead from the

starter body. Check that the clutch pinion gear

returns.

If the clutch pinion gear does not return inward,

replace the magnet starter switch.

(d) Perform the no-load performance test.

(1) Connect the lead wire to terminal C. Make sure

(2)
3)

(4)

that the lead is not grounded.
Torque: 5.9 N*m (60 kgf*cm, 52 in.*|bf)
Clamp the starter in a vise.

Connect the battery and an ammeter to the

starter as shown in the illustration.

Check that the starter rotates smoothly and
steadily with the clutch pinion gear extended.
Check that the ammeter reads the specified

current.
Standard:
100 Aorlessat11.5V
If the result is not as specified, replace the
starter.



ST-4 1GR-FE STARTING — STARTER (for 2WD and Pre-Runner)

STARTER (for 2WD and Pre-Runner)
COMPONENTS

BRUSH SPRING

[9:3 (95, 82 inbf)

STARTER ARMATURE ASSEMBLY

@® O-RING

STARTER YOKE ASSEMBLY

STARTER BRUSH HOLDER ASSEMBLY

e e

| 3.8 (39, 34 in.*Ibf) |

-1

|9.3 (95, 82 in.*Ibf) | T

" STARTER IDLE GEAR 3 )

CLUTCH ROLLER @ >
STARTER IDLE
GEAR RETAINER

|
|
|
|
|
|
|
|
|
|
|
-

STARTER MAGNET STARTER CLUTCH STARTER DRIBE
SWITCH RETURN SPRING  gyB-ASSEMBLY HOUSING ASSEMBLY

MAGNET STARTER SWITCH ASSEMBLY

[N*m (kgf*cm, ft*Ibf)|: Specified torque

@ Non-reusable part

P A113546E01




1GR-FE STARTING - STARTER (for 2WD and Pre-Runner)

G036168E01

A074096E02

A074097E01

REMOVAL

1.

DISCONNECT CABLE FROM NEGATIVE BATTERY

TERMINAL

REMOVE NO.1 ENGINE UNDER COVER SUB-

ASSEMBLY (for Off Road Package)

(@) Remove the 4 bolts, then remove the engine under

cover.
REMOVE NO.2 MANIFOLD STAY

(a) Remove the 3 bolts, then remove the manifold stay

No. 2.
SEPARATE WIRE HARNESS

(@) Remove the bolt, then separate the earth wire

harness from the cylinder block.
REMOVE STARTER ASSEMBLY

(a) Disconnect the terminal 50 connector from the

starter assy.

(b) Remove the nut, then disconnect the wire harness

from terminal 30.

(c) Remove the 2 bolts, then remove the starter

assembly.

DISASSEMBLY

1.

REMOVE STARTER YOKE ASSEMBLY

(&) Remove the nut, then disconnect the lead wire from

terminal C.
(b) Remove the 2 through bolts.

(c) Pull the starter yoke and the armature out together.
(d) Remove the O-ring from the starter yoke.

REMOVE MAGNET STARTER SWITCH ASSEMBLY
(a) Remove the 2 screws, then remove the magnet

starter switch.



ST-6 1GR-FE STARTING — STARTER (for 2WD and Pre-Runner)

(b) Remove these parts from the starter drive housing.

(1) | Starter magnet switch return spring

(2) | Starter idle gear pinion

(3) | Starter idle gear clutch roller

(4) | Starter idle gear retainer

(5) | Starter clutch

A062427E01

(c) Using a magnetic finger, remove the steel ball from
the clutch shaft hole.

Magnetic Finger

ST00948E01

3. REMOVE STARTER BRUSH HOLDER ASSEMBLY
(&) Remove the 2 screws, then remove the end frame
from the starter yoke.
(b) Remove the O-ring from the starter yoke.

A062428E01

(c) Using a screwdriver, hold the spring back and
disconnect the 4 brushes from the brush holder.
(d) Remove the brush holder from the armature.

4. REMOVE STARTER ARMATURE ASSEMBLY

A062429E02

INSPECTION

1. INSPECT STARTER ARMATURE ASSEMBLY
(a) Check the commutator for an open circuit.
(1) Using an ohmmeter, measure the resistance
between the segments of the commutator.
Standard:
1 Qor lower

If the result is not as specified, replace the
starter armature.

A4 G036156E01




1GR-FE STARTING - STARTER (for 2WD and Pre-Runner)

ST-7

Ohmmeter

G036157E01

P010586E01

P010587E01

ST00040E02

(b)

(€)

(d)

(e)

(f)

Check the commutator for ground.

(1) Using an ohmmeter, measure the resistance
between the commutator and armature coil
core.

Standard:

10 kQ or higher
If the result is not as specified, replace the
starter armature.

Check whether the commutator surface is dirty or

burnt.

If necessary, clean it with sandpaper (No. 400) or a

lathe.

Check the commutator for runout.
(1) Place the commutator on V-blocks.
(2) Using a dial gauge, measure the runout.
Maximum runout:
0.05 mm (0.0020 in.)
If the runout is greater than the maximum,
correct it on a lathe.

Using vernier calipers, measure the commutator
diameter.
Standard diameter:

35.0 mm (1.378in.)
Minimum diameter:

34.0 mm (1.3391in.)
If the diameter is less than the minimum, replace the
armature.

Check that the undercut portion between the
segments is free of foreign objects. Measure its
depth.
Standard undercut depth:

0.7 mm (0.028 in.)
Minimum undercut depth:

0.2 mm (0.008 in.)
If the undercut depth is less than the minimum,
correct it with a hacksaw blade.
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hd G036159E01
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P A062430E04

G036160E01

2.

3.

4,

INSPECT STARTER YOKE ASSEMBLY
(a) Check the starter yoke for an open circuit.

(1) Using an ohmmeter, measure the resistance
between the lead wire and brushes.
Standard:

1 Q or lower
If the result is not as specified, replace the
starter yoke.

(b) Check the shunt coil for an open circuit.

(1) Using an ohmmeter, measure the resistance
between shunt coil terminals A and B.
Standard:

1.5t0 1.9 Q at 20°C (68°F)
If the result is not as specified, replace the
starter yoke.

INSPECT BRUSH
(a) Check the brush length.
(1) Using vernier calipers, measure the brush
length.
Standard length:
15.0 mm (0.591in.)
Minimum length:
9.0 mm (0.354 in.)
If the length is less than the minimum, replace
the brush holder and starter yoke.

INSPECT STARTER BRUSH HOLDER ASSEMBLY
(@) Check the blush holder insulation.

(1) Using an ohmmeter, measure the resistance
between the positive (+) and negative (-) brush
holders.

Standard:

10 kQ or higher
If the result is not as specified, replace the
brush holder.
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ST-9
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P010821E04
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(b) Check the brush spring load.

(1) Take the pull scale reading as soon as the
brush spring separates from the brush.
Standard spring load:

21.5to 27.5 N (2.2 to 2.8 kgf, 4.8 to 6.2 Ibf)
Minimum spring load:

12.7 N (1.3 kgf, 2.9 Ibf)
If the spring load is less than the minimum,
replace the brush holder.

INSPECT STARTER CLUTCH SUB-ASSEMBLY
(a) Check the clutch pinion gear.
(1) Hold the starter clutch, rotate the pinion gear
clockwise and check that it turns freely.
(2) Try to rotate the pinion gear counterclockwise
and check that it locks.
If necessary, replace the starter clutch.

INSPECT MAGNET STARTER SWITCH ASSEMBLY
(@) Check the pull-in coil for an open circuit.
(1) Using an ohmmeter, measure the resistance
between terminals 50 and C.
Standard:
1 Qor lower
If the result is not as specified, replace the
magnet starter switch.

(b) Check the holding coil for an open circuit.

(1) Using an ohmmeter, measure the resistance
between terminal 50 and the switch body.
Standard:

2 Q or lower
If the result is not as specified, replace the
magnet starter switch.
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A062429E02

A062428E01

REASSEMBLY

1. INSTALL STARTER ARMATURE ASSEMBLY
(a) Apply grease to the bearings, and install it onto the
starter yoke.

2. INSTALL STARTER BRUSH HOLDER ASSEMBLY
(a) Place the brush holder on the armature.

(b) Using a screwdriver, install the 4 brushes.
(c) Install a new O-ring onto the groove of the field
frame.

(d) Install the end frame with the 2 screws.
Torque: 3.8 N*m (39 kgf*cm, 34 in.*|bf)

3. INSTALL MAGNET STARTER SWITCH ASSEMBLY
(a) Apply grease to the steel ball, and install it onto the
clutch shaft hole.

(b) Apply grease to parts (2) - (5), and install all the
parts below onto the starter drive housing.

1) Starter magnet switch return spring

2) Starter idle gear pinion

3) Starter idle gear clutch roller

4) Starter idle gear retainer

(5) Starter clutch

p St AO74097E01

(c) Install the magnet starter switch with the 2 screws.
Torque: 9.3 N*m (95 kgf*cm, 82 in.*Ibf)

4. INSTALL STARTER YOKE ASSEMBLY
(a) Install a new O-ring onto the groove of the starter
yoke.
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1GR-FE STARTING - STARTER (for 2WD and Pre-Runner)

A074096E02

(b) Align the key of the starter yoke with the groove of
the magnet starter switch.

(c) Install the starter yoke and armature with the 2
through bolts.
Torque: 9.3 N*m (95 kgf*cm, 82 in.*Ibf)

(d) Connect the lead wire to terminal C with the nut.
Torque: 5.9 N*m (60 kgf*cm, 52 in.*|bf)
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INSTALLATION

1. INSTALL STARTER ASSEMBLY
(a) Install the starter assembly with the 2 bolts.
Torque:
37 N*m (377 kgf*rcm, 27 ft.*Ibf)
(b) Install the wire harness with the nut to terminal 30.
Torque: 9.8 N*m (100 kgf*cm, 7 ft.*Ibf)
(c) Connect terminal 50 to the starter assy.

2. INSTALL WIRE HARNESS
(a) Install the earth wire harness onto the cylinder block
with the bolt.
Torque: 13 N*m (133 kgf*cm, 10 ft.*|bf)

3. INSTALL NO.2 MANIFOLD STAY
(a) Install the manifold stay No. 2 with the 3 bolts.
Torque: 40 N*m (408 kgf*cm, 30 ft.*|bf)

4. INSTALL NO.1 ENGINE UNDER COVER SUB-
ASSEMBLY (for Off Road Package)
(a) Install the engine under cover with the 4 bolts.
Torque: 30 N*m (306 kgf*cm, 22 ft.*Ibf)

5. CONNECT CABLE TO NEGATIVE BATTERY
TERMINAL
Torque: 3.9 N*m (40 kgf*cm, 35 in.*|bf)
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STARTER (for 4WD)
COMPONENTS

BRUSH SPRING

[9:3 (95, 82 inbf)

STARTER ARMATURE ASSEMBLY

@® O-RING

STARTER YOKE ASSEMBLY

STARTER BRUSH HOLDER ASSEMBLY

e e

| 3.8 (39, 34 in.*Ibf) |

-1

|9.3 (95, 82 in.*Ibf) | T

" STARTER IDLE GEAR 3 )

CLUTCH ROLLER @ >
STARTER IDLE
GEAR RETAINER

|
|
|
|
|
|
|
|
|
|
|
-

STARTER MAGNET STARTER CLUTCH STARTER DRIBE
SWITCH RETURN SPRING  gyB-ASSEMBLY HOUSING ASSEMBLY

MAGNET STARTER SWITCH ASSEMBLY

[N*m (kgf*cm, ft*Ibf)|: Specified torque

@ Non-reusable part

P A113546E01




1GR-FE STARTING — STARTER (for 4WD)

ST-13

Y G036168E01

REMOVAL
1. DISCONNECT CABLE FROM NEGATIVE BATTERY
TERMINAL
2. REMOVE NO.1 ENGINE UNDER COVER SUB-
ASSEMBLY
(@) Remove the 4 bolts, then remove the engine under
cover.
3. REMOVE NO.2 EXHAUST FRONT PIPE ASSEMBLY
(See page EX-3)
4. REMOVE FRONT FENDER SEAL LH
(@) Remove the 5 clips, then remove the front fender
splash shield rear LH.
5. REMOVE NO.2 STEERING INTERMEDIATE SHAFT
(a) Loosen bolt A and remove bolt B, then separate the
steering intermediate shaft No. 2
6. REMOVE STARTER ASSEMBLY

(a) Disconnect the terminal 50 connector from the
starter assembly.

(b) Remove the nut, then remove the wire harness from
terminal 30.

(c) Remove the 2 bolts, then remove the starter
assembly.
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DISASSEMBLY

1. REMOVE STARTER YOKE ASSEMBLY
(a) Remove the nut, then disconnect the lead wire from
terminal C.
(b) Remove the 2 through bolts.
(c) Pull the starter yoke and the armature out together.
(d) Remove the O-ring from the starter yoke.

A074096E02

2. REMOVE MAGNET STARTER SWITCH ASSEMBLY
(&) Remove the 2 screws, then remove the magnet
starter switch.

p T A074097E01

(b) Remove these parts from the starter drive housing.

(1) | Starter magnet switch return spring

(2) | Starter idle gear pinion

(3) | Starter idle gear clutch roller

(4) | Starter idle gear retainer

(5) | Starter clutch

=] A062427E01

(c) Using a magnetic finger, remove the steel ball from
the clutch shaft hole.

Magnetic Finger

ST00948E01

3. REMOVE STARTER BRUSH HOLDER ASSEMBLY
(a) Remove the 2 screws, then remove the end frame
from the starter yoke.
(b) Remove the O-ring from the starter yoke.

A062428E01




1GR-FE STARTING — STARTER (for 4WD) ST-15

(c) Using a screwdriver, hold the spring back and
disconnect the 4 brushes from the brush holder.
(d) Remove the brush holder from the armature.

4. REMOVE STARTER ARMATURE ASSEMBLY

A062429E02

INSPECTION

1. INSPECT STARTER ARMATURE ASSEMBLY
(@) Check the commutator for an open circuit.
(1) Using an ohmmeter, measure the resistance
between the segments of the commutator.
Standard:
1Q or lower

If the result is not as specified, replace the
starter armature.

hd G036156E01

(b) Check the commutator for ground.
(1) Using an ohmmeter, measure the resistance

. between the commutator and armature coil
N core.
- Standard:

10 kQ or higher
If the result is not as specified, replace the
starter armature.

Ohmmeter .
(c) Check whether the commutator surface is dirty or
v G036157E01 burnt.
If necessary, clean it with sandpaper (No. 400) or a
lathe.

(d) Check the commutator for runout.
(1) Place the commutator on V-blocks.
(2) Using a dial gauge, measure the runout.
Maximum runout:
0.05 mm (0.0020 in.)
If the runout is greater than the maximum,
correct it on a lathe.

P010586E01
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(e) Using vernier calipers, measure the commutator
diameter.
Standard diameter:
35.0 mm (1.378in.)
Minimum diameter:
34.0 mm (1.339in.)
If the diameter is less than the minimum, replace the
armature.

P010587E01

() Check that the undercut portion between the
segments is free of foreign objects. Measure its
depth.

Standard undercut depth:
0.7 mm (0.028 in.)
Minimum undercut depth:
0.2 mm (0.008 in.)
If the undercut depth is less than the minimum,
correct it with a hacksaw blade.

STO0040E02

2. INSPECT STARTER YOKE ASSEMBLY
(a) Check the starter yoke for an open circuit.
(1) Using an ohmmeter, measure the resistance
between the lead wire and brushes.
Standard:
1 Qor lower
If the result is not as specified, replace the
starter yoke.

<19

™

s

(b) Check the shunt coil for an open circuit.

(1) Using an ohmmeter, measure the resistance
between shunt coil terminals A and B.
Standard:

1.5t0 1.9 Q at 20°C (68°F)
If the result is not as specified, replace the
starter yoke.

v G036159E01




1GR-FE STARTING — STARTER (for 4WD)

ST-17

Brush Holder
Side

Starter Yoke
Side

G036160E01

Brush

Brush
Spring

STO0019E03

P010821E04

3.

INSPECT BRUSH
(@) Check the brush length.

(1) Using vernier calipers, measure the brush

length.

Standard length:
15.0 mm (0.591 in.)

Minimum length:
9.0 mm (0.354 in.)

If the length is less than the minimum, replace

the brush holder and starter yoke.

INSPECT STARTER BRUSH HOLDER ASSEMBLY

(@) Check the blush holder insulation.

(1) Using an ohmmeter, measure the resistance
between the positive (+) and negative (-) brush

holders.
Standard:
10 kQ or higher

If the result is not as specified, replace the

brush holder.

(b) Check the brush spring load.

(1) Take the pull scale reading as soon as the

brush spring separates from the brush.

Standard spring load:

21.51t0 27.5 N (2.2 to 2.8 kgf, 4.8 to 6.2 Ibf)

Minimum spring load:
12.7 N (1.3 kgf, 2.9 Ibf)

If the spring load is less than the minimum,

replace the brush holder.

INSPECT STARTER CLUTCH SUB-ASSEMBLY

(&) Check the clutch pinion gear.

(1) Hold the starter clutch, rotate the pinion gear

clockwise and check that it turns freely.

(2) Try to rotate the pinion gear counterclockwise

and check that it locks.

If necessary, replace the starter clutch.
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6. INSPECT MAGNET STARTER SWITCH ASSEMBLY
(@) Check the pull-in coil for an open circuit.
(1) Using an ohmmeter, measure the resistance
between terminals 50 and C.
Standard:
1 Q or lower
If the result is not as specified, replace the
magnet starter switch.

Ohmmeter

Terminal
YO

¥ G036161E01

(b) Check the holding coil for an open circuit.

Ohmmeter (1) Using an ohmmeter, measure the resistance
‘ O ‘ o between terminal 50 and the switch body.
OO0 lﬁ@ﬁ |, [Terminal Standard:
A N 2 Qor lower

If the result is not as specified, replace the
magnet starter switch.

¥ G036162E01
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A062429E02

A062428E01

REASSEMBLY

1.

INSTALL STARTER ARMATURE ASSEMBLY
(a) Apply grease to the bearings, and install it onto the
starter yoke.

INSTALL STARTER BRUSH HOLDER ASSEMBLY
(a) Place the brush holder on the armature.

(b) Using a screwdriver, install the 4 brushes.
(c) Install a new O-ring onto the groove of the field
frame.

(d) Install the end frame with the 2 screws.
Torque: 3.8 N*m (39 kgf*cm, 34 in.*|bf)

INSTALL MAGNET STARTER SWITCH ASSEMBLY
(a) Apply grease to the steel ball, and install it onto the
clutch shaft hole.

(b) Apply grease to parts (2)- (5), and install all the parts
below onto the starter drive housing.

1)

Starter magnet switch return spring

@)

Starter idle gear pinion

@)

Starter idle gear clutch roller

(4)

Starter idle gear retainer

(5)

Starter clutch

A074097E01

4.

(c) Install the magnet starter switch with the 2 screws.
Torque: 9.3 N*m (95 kgf*cm, 82 in.*Ibf)

INSTALL STARTER YOKE ASSEMBLY
(a) Install a new O-ring onto the groove of the starter
yoke.
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1GR-FE STARTING — STARTER (for 4WD)

" A076121E01

A074096E02

(b) Align the key of the starter yoke with the groove of
the magnet starter switch.

(c) Install the starter yoke and armature with the 2
through bolts.
Torque: 9.3 N*m (95 kgf*cm, 82 in.*Ibf)

(d) Connect the lead wire to terminal C with the nut.
Torque: 5.9 N*m (60 kgf*cm, 52 in.*|bf)
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INSTALLATION

1.

INSTALL STARTER ASSEMBLY

(a) Install the starter assembly with the 2 bolts.
Torque: 37 N*m (377 kgf*cm, 27 ft.*Ibf)

(b) Install the wire harness to terminal 30 with the nut.
Torque: 9.8 N*m (100 kgf*cm, 7 ft.*|bf)

(c) Connect the terminal 50 connector to the starter
assembly.

INSTALL NO.2 STEERING INTERMEDIATE SHAFT

(a) Install the steering sliding yoke onto steering
intermediate shaft No. 2.

(b) Install bolt B and then tighten bolt B and A.
Torque: 36 N*m (370 kgf*cm, 27 ft.*Ibf)

INSTALL FRONT FENDER SEAL LH
(a) Install the front fender splash shield rear LH with the
5 clips.

INSTALL NO.2 EXHAUST FRONT PIPE ASSEMBLY
(See page EX-3)

CONNECT CABLE TO NEGATIVE BATTERY
TERMINAL
Torque: 3.9 N*m (40 kgf*cm, 35 in.*|bf)

CHECK FOR EXHAUST GAS LEAKAGE

INSTALL NO.1 ENGINE UNDER COVER SUB-

ASSEMBLY

(@) Install the engine under cover with the 4 bolts.
Torque: 29 N*m (296 kgf*cm, 21 ft.*|bf)
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£

O

Battery

Q]

OO

A098613E02

STARTER RELAY

INSPECTION

1. INSPECT STARTER RELAY
(a) Check the resistance.
(1) Using an ohmmeter, measure the resistance
between the terminals.

Tester Connection Specified Condition
3-5 10 kQ or higher
3-5 Below 1 Q (Apply battery voltage to terminals 1 and 2)

If the result is not as specified, replace the
starter relay.
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"G036136E02

3
Y GO36134E01

IGNITION SWITCH

REMOVAL

1. DISCONNECT CABLE FROM NEGATIVE BATTERY

TERMINAL

2. REMOVE STEERING COLUMN COVER LWR
(a) Remove the 2 screws.

(b) Disengage the 2 claws and remove the steering
column cover LWR.

3. REMOVE IGNITION SWITCH
(a) Disconnect the connector.
(b) Disengage the 2 clamps, then remove the ignition

switch.

INSPECTION

1. INSPECT IGNITION SWITCH
(@) Check the resistance.

(1) Using an ohmmeter, measure the resistance

between the terminals.

Standard
Switch Condition Switch Condition Specified Condition
LOCK 10 kQ or higher
ACC 1 (AM1)-3 (ACC) Below 1 Q
1 (AM1) - 3 (ACC) - 4 (IG1)
ON 7 (1G2) - 8 (AM2) Below 1 Q
1 (AM1) - 2 (ST1) - 4 (IG1)
START 6 (ST2) - 7 (IG2) - 8 (AM2) Below 10

If the result is not as specified, replace the
ignition switch.
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1GR-FE STARTING — IGNITION SWITCH

INSTALLATION

1.
2.
3.

INSTALL IGNITION SWITCH
INSTALL STEERING COLUMN COVER LWR

CONNECT CABLE TO NEGATIVE BATTERY

TERMINAL
Torque: 3.9 N*m (40 kgf*cm, 35 in.*Ibf)
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STARTING SYSTEM
PARTS LOCATION

Z.

ENGINE ROOM R/B

@STARTER RELAY
ASSEMBLY

IGNITION OR
STARTER SWITCH
ASSEMBLY
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SYSTEM DIAGRAM
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INSPECTION

1. INSPECT STARTER ASSEMBLY
NOTICE:
These tests must be performed within 3to 5 seconds
to avoid burning out the coil.
(@) Perform the pull-in test.
4 (1) Disconnect the field coil lead wire from terminal
Terminal C K\\I«@ =G C.
oS I (2) Connect the battery to the magnetic switch as
shown in the illustration. Check that the clutch

Terminal 50

pinion gear protrudes.

(b) Perform the hold-in test.
(1) Disconnect the negative (-) lead from terminal
C with the above condition (a) being sustained.
Check that the pinion gear remains extended.

G037952E01

(c) Check the operation.

h (1) Disconnect the negative (-) lead from the
starter body. Check that the clutch pinion gear
returns inward.

(d) Perform the operation test without any load.

Terminal 30 Ammeter (= (1) Connect the field coil lead wire to terminal C.
Terminal 50 Torque: 5.9 N*m (60 kgf*cm, 52 in.*Ibf)
(2) Clamp the starter in a vise.
[L/ (3) Connect the battery and ammeter to the starter
P\ as shown in the illustration.
(/‘ T (4) Check that the ammeter indicates the specified

current.

o®

G038186E01

Specified current:
100 Aorlessat1l.5V
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STARTER
COMPONENTS

| 9.3 (95, 82 in.*Ibf)

® O-RING STARTER BRUSH HOLDER ASSEMBLY

| SR
\

STARTER IDLE GEAR PINION

-1
I
I
I
I
I
I
I
I
I
I
I
=

STARTER IDLE CLUTCH ROLLER

STSRTER MAGNET SWITCH
RETURN SPRING

STARTEER DUST PROTECTOR

€@ Apply grease @ Non-reusable part |N*m (kgf*cm, ft*Ibf)|: Specified torque

P A113606E01
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ST-5
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S e -
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T'}T"f | \i‘l /\ Il'\'/ I‘\\’ G037950E01

A074096E02

P T A062428E01

REMOVAL

1. DISCONNECT CABLE FROM NEGATIVE BATTERY
TERMINAL

2. REMOVE STARTER ASSEMBLY
(@) Remove the terminal cap.
(b) Remove the nut, then remove the starter wire
harness.
(c) Disconnect the starter connector.

(d) Remove the 2 bolts, then remove the starter.

DISASSEMBLY

1. REMOVE STARTER YOKE ASSEMBLY

(&) Remove the nut, then disconnect the lead wire from
terminal C.

(b) Remove the 2 through bolts, then pull the starter
yoke and starter commutator end frame out
together.

(c) Remove the O-ring from the starter yoke.

2. REMOVE STARTER BRUSH HOLDER ASSEMBLY
(@) Remove the 2 screws, then remove the end cover
from the starter yoke.
(b) Remove the O-ring from the starter yoke.
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(c) Using a screwdriver, hold the spring back and
disconnect the 4 brushes from the brush holder.
(d) Remove the brush holder from the starter yoke.

3. REMOVE STARTER ARMATURE ASSEMBLY
NOTICE:
Turn the armature and check that it turns freely.

A062429E01

4. REMOVE STARTER CLUTCH SUB-ASSEMBLY
(@) Remove the 2 screws, then remove the starter drive
housing.
NOTICE:
Do not drop the starter idle gear pinion, starter
idle gear retainer or starter idle gear clutch
roller.

A074097E01

(b) Remove the starter idle gear pinion from the starter
drive housing.

(c) Remove the starter idle gear retainer from the
starter drive housing.

(d) Remove the starter idle gear clutch roller from the
starter drive housing.

(e) Remove the starter clutch from the starter drive
housing.

() Remove the starter magnet switch return spring

A062427E03 from the starter drive housing.

(g) Using a magnetic finger, remove the steel ball from
the clutch shaft hole.

Magnetic Finger

ST00948E01

INSPECTION

1. INSPECT STARTER ARMATURE ASSEMBLY
(a) Check the resistance.
(1) Using an ohmmeter, check the resistance
between the segments of the commutator.
Standard:
1Qor lower
If the result is not as specified, replace the
starter armature.

P G036820E02




2TR-FE STARTING — STARTER ST-7

(b) Check the resistance.
(1) Using an ohmmeter, check the resistance

Coil Core between the commutator and armature coil
core.
—— Standard:
Y .
OO ) N 10 kQor higher
A ; vl If the result is not as specified, replace the
Corm i tor starter armature.

(c) Check the commutator surface for dirt and burn.
cos6821E02 If the surface is dirty or burnt, smooth the surface

with 400- grit sandpaper or a lathe.

(d) Check the commutator diameter.
(1) Using vernier calipers, measure the
commutator diameter.
Standard diameter:
35.0 mm (1.378in.)
Minimum diameter:
34.0 mm (1.339in.)
If the diameter is less than the minimum,
replace the armature.

P010587E01

g

(e) Check the undercut depth.
(1) Check that the undercut portion between the
segments is free of foreign objects and

measure its depth.
Standard undercut depth:
0.7 mm (0.028in.)
Minimum undercut depth:
0.2 mm (0.008in.)
If the undercut depth is less than the minimum,
$T00040E01 correct it with a hacksaw blade.

2. INSPECT STARTER YOKE ASSEMBLY

(a) Check the resistance.

(1) Using an ohmmeter, check the resistance
between the lead wire and brushes.
Standard:

1 Qor lower
If the result is not as specified, replace the
starter yoke.

G036822E02

(b) Check the resistance.

(1) Using an ohmmeter, check the resistance

between shunt coil terminals (A) and (B).
Standard:
1.5to 1.9 Qat 20°C(68°F)

If the result is not as specified, replace the
starter yoke.

G036823E01
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Brush Holder
Side:

Side:

L\ength

P A062430E03

G036824E02

Brush
Spring
Brush

STO00019E03

P010821E04

3.

INSPECT BRUSH
(@) Check the brush length.
(1) Using vernier calipers, measure the brush
length
Standard length:
15.0 mm (0.591in.)
Minimum length:
9.0 mm (0.354in.)
If the length is less than the minimum, replace
the brush holder and starter yoke.

INSPECT STARTER BRUSH HOLDER ASSEMBLY
(@) Check the resistance.

(1) Using an ohmmeter, measure the resistance
between the positive (+) and negative (-) brush
holders.

Standard:

10 kQ or higher
If the result is not as specified, repair or replace
the brush holder assy.

(b) Check the brush spring load.

(1) Check the pull scale reading as soon as the
brush spring is separated from the brush.
Standard spring load:

21.5to 27.5 N (2.2 to 2.8kgf,4.8 to 6.2Ibf)
Minimum spring load:
12.7N(1.3kgf,2.91bf)
If the spring load is less than the minimum,
replace the brush holder assy.

INSPECT STARTER CLUTCH SUB-ASSEMBLY
(@) Check the operation.

(1) Turn the clutch pinion gear clockwise and
check that it turns freely. Try to rotate the clutch
pinion gear counterclockwise and check that it
locks.

If necessary, replace the starter clutch.
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6. INSPECT MAGNET STARTER SWITCH ASSEMBLY
(@) Check the resistance.
(1) Using an ohmmeter, measure the resistance
between terminals 50 and C.
Standard:
1Qor lower
If the result is not as specified, replace the
magnet switch

G036853E01

(b) Check the resistance.

(1) Using an ohmmeter, measure the resistance
between terminal 50 and the switch body.
Standard:

2.0Qor lower
If the result is not as specified, replace the
magnet switch.

-

C
O

G036854E01

REASSEMBLY

1. INSTALL STARTER CLUTCH SUB-ASSEMBLY

(@) Apply grease to the steel ball and install it onto the
starter drive housing.

(b) Apply grease to the magnet switch return spring and
install it onto the starter drive housing.

(c) Apply grease to the starter clutch, and install it onto
the starter drive housing.

(d) Apply grease to the starter idle gear clutch roller and
install it onto the starter idle gear retainer.

A062427E03

(e) Apply grease to the starter idle gear retainer and
install it onto the starter idle gear pinion.

() Apply grease to the starter idle gear pinion and
install it onto the starter drive housing.

p— (g) Install the starter drive housing with the 2 screws.
' A Torque: 9.3 N*m (95 kgf*cm, 82 in.*Ibf)

2. INSTALL STARTER ARMATURE ASSEMBLY
(&) Apply grease to the bearings and install it onto the
starter yoke.

A074097E01
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A062429E01

A062428E01

A074096E02

G037950E01

3.

4.

INSTALL STARTER BRUSH HOLDER ASSEMBLY

(a) Place the brush holder assy on the starter yoke.

(b) Using a screwdriver, install the 4 brushes.

(c) Install a new O-ring onto the groove of the field
frame.

(d) Install the end frame with the 2 screws.

INSTALL STARTER YOKE ASSEMBLY

(a) Install a new O-ring onto the groove of the starter
yoke.

(b) Align the key of the starter yoke with the groove of
the magnet starter switch.

(c) Tighten the 2 through bolts.
Torque: 9.3 N*m (95 kgf*cm, 82 in.*Ibf)

(d) Connect the lead wire to terminal C with the nut.
Torque: 5.9 N*m (60 kgf*cm, 52 in.*|bf)

INSTALLATION

1.

INSTALL STARTER ASSEMBLY
(a) Install the starter with the 2 bolts.
Torque: 37 N*m (377 kgf*cm, 27 ft.*|bf)
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GO037949E01

(b) Connect the starter connector.

(c) Install the starter wire harness with the nut.
Torque: 9.8 N*m (100 kgf*cm, 7 ft.*Ibf)

(d) Install the terminal cap.

CONNECT CABLE TO NEGATIVE BATTERY
TERMINAL
Torque: 3.9 N*m (40 kgf*cm, 35 in.*Ibf)
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STARTER RELAY

INSPECTION

1. INSPECT STARTER RELAY
(a) Check the resistance.

L
SIS

Battery

@ (1) Using an ohmmeter, measure the resistance
OO between the terminals.
Standard
P u A097068E02 Tester Connection Specified Condition
3-5 10kQor higher
3-5 Below 1Q(Apply battery voltage to terminals 1
and 2)

If the result is not as specified, replace the
starter relay.
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ST-13

"G036136E02

G036134E01

IGNITION SWITCH

REMOVAL
1. DISCONNECT CABLE FROM NEGATIVE BATTERY
TERMINAL

2. REMOVE STEERING COLUMN COVER LWR
(&) Remove the 2 screws.

(b) Disengage the 2 claws and remove the steering
column cover LWR.

3. REMOVE IGNITION SWITCH
(a) Disconnect the connector.

(b) Disengage the 2 clamps, then remove the ignition or
starter switch.

INSPECTION

1. INSPECT IGNITION SWITCH
(@) Check the resistance.
(1) Using an ohmmeter, measure the resistance

between the terminals.
Standard

Switch Tester Connection Specified Condition
Condition

LOCK 10 kQor higher
ACC 1 (AM1) -3 (ACC) Below 1Q
ON 1 (AM1) -3 (ACC) -4 (IG1) 7 (IG2) -8 Below 1Q

(AM2)
START 1 (AM1) -2 (ST1) -4 (IG1) 6 (ST2) -7 Below 1Q
(IG2) -8 (AM2)

If the result is not as specified, replace the

ignition switch.
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INSTALLATION

1.
2.
3.

INSTALL IGNITION SWITCH
INSTALL STEERING COLUMN COVER LWR

CONNECT CABLE TO NEGATIVE BATTERY

TERMINAL
Torque: 3.9 N*m (40 kgf*cm, 35 in.*Ibf)



